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This study developed a food preference survey to estimate adolescents’ 
willingness to consume energy-dense foods and sugar-sweetened beverages. Five focus 
group interviews with 13 to 19 year-old students were conducted, and items representing 
energy-dense foods, energy-dilute foods, sweetened beverages, and unsweetened 
beverages were determined (5 per category). The final survey was administered to 234 
students. Willingness to consume items was assessed using a 7-point Likert Scale (1, 
representing “Extremely Unwilling” to 7, indicating “Extremely Willing”). Exploratory 
Factor Analysis using Principal Axis factoring with a Promax (oblique) rotation revealed 
two factors. Factor one included French fries, Kool-Aid, glazed donuts, cookies, 
lemonade, and pizza (23.9% of the variance). Factor 2 included nuts or peanut butter, 
low-fat or fat-free yogurt, grapes, and bananas (13.8% of the variance). Cronbach’s alpha 








Adolescent obesity is one of the major health challenges of this century. In 2011-
2012, the prevalence of obesity in U.S. children 12-19 years of age was 20.5% (Ogden et 
al. 2014).  Developing and maintaining healthy dietary habits is critical to the overall 
health and quality of life for children, yet the current environment, rich in highly 
marketed, energy-dense foods and sugar-sweetened beverages encourages development 
of palate preferences for these items. Food preferences are strongly associated with foods 
eaten (International Food Information Council, 2012). Extra calories from these foods 
may contribute to the development of overweight and obesity. It is important to 
determine what foods and beverages adolescents are willing to consume to develop 
possible interventions to help them practice healthy eating habits. A food and beverage 
“willingness-to-consume” survey that can illustrate adolescent liking for energy-dense 
foods and sugary beverages is needed.  
Most available food preference questionnaires evaluate adult populations and some 
are specific to gender (Geiselman et al 1998 and Deglaire et al 2012), while others 
evaluate youth (Cornwell and McAlister 2011). Geiselman et al (1998) created an 
instrument to identify individuals who have a significant preference for fat. This 
instrument does not include information specific to preference for sugar-sweetened 
beverages, which has been associated with an impact on increased caloric intake (Han 
and Powell 2013). Currently, there is no instrument that measures willingness to consume 
specific food items that has been developed for use with an adolescent population. 
Food preferences are shaped by innate and learned behaviors. Research shows that 





items (Ganchrow 1983; Mennella et al. 2001). The influence of these preferences appears 
to extend into early childhood and may continue throughout adolescence and adulthood 
(Nicklaus et al. 2004).  
Food preferences may be acquired in different ways. A child’s taste preference is 
influenced by repeated exposure to a particular food (Anzman-Frasca et al. 2012; 
Lakkakula et al. 2011), social learning such as seeing an adult eating certain foods 
(Addessi 2005), and marketing and policy (Cornwell and McAlister 2011). Food 
preferences and habits established in childhood influence food choice over the lifespan 
and have both short- and long-term consequences for health (Must and Strauss 1999). 
It is important to know what foods and beverages youth are willing to eat. Currently 
no instrument capable of capturing this information is available. The purpose of the 
current study was to develop a survey to measure adolescents’ willingness to consume 
energy-dense food items and sugar-sweetened beverages.  
Justification 
Many behaviors or consumption habits have been developed by the time a child 
becomes an adolescent, and this is the stage in life where youth have more control over 
what they eat. If adolescents are educated to make healthy decisions they will be more 
likely to make changes to their diet and overall lifestyle. Decreasing the amount of 
energy-dense foods consumed regularly in the diet may reduce the likelihood of obesity 
in adulthood and reduce the possibility of complications or disease-states associated with 
obesity (U. S. Department of Agriculture and U. S. Department of Health and Human 
Services 2010). A validated survey that estimates adolescents’ willingness to consume 





consumption habits. This survey can be used as a tool to measure change in dietary 
behavior as a result of participating in nutrition intervention programs.  
Research Question 
Can a survey be developed to explore adolescents’ willingness to eat commonly 
consumed energy-dense and energy-dilute foods and sweetened and unsweetened 
beverages?  
Research Objectives 
1. Identify foods and beverages representing high-fat and high-sugar items that most 
adolescents are willing to consume. 
2. Examine if high-fat and high-sugar food items and beverages adolescents are 
willing to consume will cluster into one or more factors. 
3. Determine if adolescents who are willing to eat energy-dense food items also 
prefer sugar-sweetened beverages.  
Assumptions 
 The foods identified from focus group interviews and used in the survey will 
represent foods and beverages adolescents are willing to consume. 
 The adolescent will be honest in answering questions during the focus group 
interview and when completing the food “willingness-to-consume” survey 
instrument. 
  The high school students 13-19 years of age who completed this survey 








 Students recruited to participate will be a convenience sample of adolescents. 
 Information will be dependent upon the truthfulness of subject response. 
 The “willingness-to-eat” survey responses may not be generalized to other 
geographical locations or population groups.  
Definitions 
 Childhood/Adolescent Overweight and Obesity: Childhood and adolescent 
obesity is defined from body mass index (Centers for Disease Control and 
Prevention 2012). Body mass index is a measure of weight in kilograms (kg) 
relative to height in meters (m) squared. It does not measure body fat directly, but 
it is a reasonable indicator of body fatness for most children and teens with a BMI 
greater than the 85
th
 percentile (Centers for Disease Control and Prevention 
2012). A child’s weight status is determined using an age- and sex-specific 
percentile for BMI because children’s body composition varies as they age and 
varies between boys and girls. The CDC growth charts are used to determine the 
corresponding BMI-for-age and sex percentile. The percentile indicates the 
relative position of the child’s BMI among children of the same age and sex 
(Centers for Disease Control and Prevention 2012). 
o Under weight is defined as a BMI less than the 5th percentile. 












o Obesity is defined as a BMI at or above the 95th percentile. 
 Energy dense foods (ED): Energy density refers to the amount of energy in a 
given weight of food (kcal/g) (Kral and Rolls 2004). Energy-dense foods have 
high calories per weight of food (Centers for Disease Control and Prevention 
2005).  
o Very Low ED: 0-0.6 kcal/g 
o Low ED: 0.6-1.5 kcal/g 
o Medium ED: 1.5-4.0 kcal/g 
o High ED: 4.0-9.0 kcal/g 
(Definitions from: Centers for Disease Control and Prevention 2005) 
Fat (9 kcal/g) increases the energy density of a food more than either 
carbohydrates or protein (4 kcal/g), while water decreases energy density by 
adding weight but not energy. 
 Sugar-sweetened beverages: Sugar-sweetened beverages are liquids that are 
sweetened with various forms of sugar that add calories. These beverages include, 
but are not limited to, soda, fruit ades and fruit drinks, and sport and energy drinks 
(U. S. Department of Agriculture and U. S. Department of Health and Human 
Services 2010).  
o Harvard’s School of Public Health defines a highly sugared beverage as 
containing more than 12 grams of sugar in a 12 oz. serving, equivalent to 
about 10 teaspoons of sugar and 200 or more calories (2013). 
 Healthy dietary choices: These choices include nutrient-dense foods that provide 





while providing relatively few calories (U. S. Department of Agriculture and U. S. 
Department of Health and Human Services 2010).  
o Nutrient-dense foods: a food that has not been “diluted” by the addition of 
calories from added solid fats, sugars, or refined starches. These foods 
include vegetables, fruits, whole grains, seafood, eggs, etc, that are 
prepared without added fats or sugars (U. S. Department of Agriculture 
and U. S. Department of Health and Human Services 2010).  
 Food preference: the selection of one food item over another food item. 
 Youth Risk Behavior Survey (YRBS): This survey is conducted by the Louisiana 
Department of Education (DOE), Division of School and Student Learning 
Support, Health and Wellness Services Section. National data are collected by the 
Centers for Disease Control and Prevention (CDC) under the Division of 
Adolescent and School Health’s Youth Risk Behavior Surveillance System 
(YRBSS) and the CDC coordinates and assists with state-level surveys. The 
YRBS is administered every other year (odd years) and is designed to assess 
health-risk behaviors and the prevalence of obesity and asthma among middle 
and/or high school students. In 2011, the survey was completed by 1,160 students 
in Louisiana. Survey results are weighted to be representative of all high schools 
students in Louisiana. National and state level YRBS data can also be found at: 
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The high prevalence of overweight and obesity in the United States is of great 
concern. It is not only a major problem for adult populations but significantly affects the 
child and adolescent populations as well. In 2011-2012 the prevalence of obesity in US 
children between the ages of 12 and 19 years was 20.5% (Ogden et al. 2014).  The 2011 
Youth Risk Behavior Survey (YRBS) found that 16.1% of Louisiana adolescents in 
grades 9 to 12 were classified as obese (Centers for Disease Control and Prevention 
2011).   
Being overweight or obese can cause adverse health, social, and emotional 
problems and increase adolescents’ risks of disability and premature death as adults 
(Story et al. 2009). Obese adolescents today are experiencing diseases, such as Type 2 
diabetes (American Diabetes Association 2000), hypertension (Figueroa-Colon et al. 
1997; Schwiebbe et al. 2012), and dyslipidemia (Caprio et al. 1996), that were once only 
seen in adult populations. Without a significant lifestyle change, the risk of disease will 
likely follow these adolescents into adulthood (Park et al 2012).  
Energy imbalance resulting from limited physical activity and excess energy 
intake is considered the most important factor influencing adolescent obesity (Story et al. 
2009). The United States Department of Health and Human Services (2008) recommends 
that youth between 6 and 17 years of age participate in at least 60 minutes of moderate-
to-vigorous physical activity on most days of the week. However, all youth are not 
meeting this guideline. According to the 2011 Youth Risk Behavior Survey (2012), 
13.8% of high school students had not participated in at least 60 minutes of any kind of 





likely to spend this time watching television and using other electronic devices. This 
same survey discovered that 32.4% of students watched television three or more hours 
per day on an average school day. The amount of time spent watching television 
increases the amount of exposure to food advertising. The high rates of advertising for 
food products during television viewing may influence food choice (Kraak and Pelletier 
1998). 
The current environment with heavy marketing of foods and beverages low in 
nutrients and high in fat, sugar, and calories (energy-dense foods) encourages adolescents 
to make poor dietary choices (Institute of Medicine, Committee on Food Marketing and 
the Diets of Children and Youth 2006). Few adolescents eat the amounts of fruits, 
vegetables, whole grains, and calcium-rich foods recommended by the 2010 Dietary 
Guidelines for Americans (Kimmons et al 2009), and many consume excess calories, 
sugar, total and saturated fats, and sodium. The Academy of Nutrition and Dietetics has 
consistently recommended a balanced variety of nutrient-dense foods and beverages 
along with adequate physical activity as the foundation of a health-promoting lifestyle 
(Freeland-Graves and Nitzke 2013). The 2010 Dietary Guidelines for Americans 
recommends increasing vegetable and fruit intake to at least 4 servings of fruit per day 
and at least 3 or more servings of vegetables per day in order to reduce the risk of chronic 
disease. Although these guidelines are established, research has found that adolescents 
continue to choose foods and beverages that lack nutritional value. The Louisiana 
Department of Educations’ Youth Risk Behavior Survey (Centers for Disease Control 





equal to 4 fruit servings per day and 11.7% consumed greater than or equal to three 
vegetable servings per day.  
Food choices of adolescents are greatly influenced by their food environment and 
by their knowledge of healthy food. If available foods are limited to healthier options, 
adolescent diets are more likely to be healthy (Larson et al. 2009). Velazquez et al. 
(2011) conducted a cross-sectional study to explore the relationship between healthful 
eating knowledge versus consumption of healthy foods. Their study suggested that 
nutrition knowledge improves consumption of nutrient-dense foods. Students who 
reported a “higher perceived healthiness of usual eating habits” consumed more healthy 
foods overall, such as fruits, vegetables, and whole grains.  
Excessive exposure to and availability of unhealthy food items promotes the habit 
of frequent consumption of foods high in fat and sugar. A habit is characterized by 
automaticity and is considered an alternate route to behavior, independent of conscious 
intent (Danner et al 2008 and Verplanken 2006). When people continue to repeat 
behaviors, habit develops and the behavior will occur automatically in a given habitual 
circumstance. Health-risk behavior as a spontaneous reaction to circumstances is 
incorporated by an additional route embedded in a constructed prototype model (Gibbons 
et al 1998 and Gibbons et al 2004). This model explains the two types of motivations, 
that is, behavioral intention and behavioral willingness.  
Behavioral intention is a conscious deliberation of intention when acting. 
Behavioral willingness is an unintentional motivation that is a result of impulse or habit. 





internal control and strengthened external control over behavior (Ohtomo 2013). Weak 
internal control indicates lack of control that promotes an unintentional situational 
response and can result in vulnerability to unhealthy food environments. External control 
promotes motivational factors of unhealthy eating in relation to foods’ availability. The 
ease of accessing food strengthens the behavioral willingness to do so (Ohtomo 2013).  
The overall environment surrounding children and adolescents affects their diets 
and health and contributes to the obesity epidemic. The current environment is filled with 
food and beverage marketing and the majority of marketing is for foods low in nutrients 
and high in calories, sugars, salt, and fat (Institute of Medicine, Committee on Food 
Marketing and the Diets of Children and Youth 2006). Exposure to food marketing 
significantly increases children’s preferences for advertised products (Chemin 2008). 
Adolescents are vulnerable to food marketing messages due to developmental concerns 
related to appearance, self-identity, belonging, and reduced ability to inhibit impulsive 
behaviors and delay gratification (Story et al. 2009).  
A comprehensive review of scientific studies designed to access the influence of 
marketing on the nutritional beliefs, choices, practices, and outcomes for children and 
youth was conducted by an independent committee of the Institute of Medicine (Institute 
of Medicine, Committee on Food Marketing and the Diets of Children and Youth 2006). 
They found that marketing influences children’s and adolescents’ food preferences and 
purchasing requests made to parents, impacts their dietary intake, and contributes to the 
high rates of overweight and obesity observed in this population group. A study by the 
Kaiser Family Foundation (Gantz et al. 2007) reviewed more than 1600 hours of 





advertisements. The researchers reviewed popular networks including: ABC, CBS, Fox, 
NBC, WB, UPN, ABC Family, BET, The Cartoon Network, Disney, MTV, Nickelodeon, 
and PBS. The researchers estimated that annually, teenagers between 13 and 17 years of 
age were exposed to an average of 28,655 food advertisements. Teens saw an average of 
17 food advertisements per day on television alone. The most common appeal was taste 
(34%), followed by fun (18%), the inclusion of premiums or contests (16%), and the fact 
that a product was unique or new (10%). Two percent of all food ads targeting children or 
teens used claims about health or nutrition as a primary or secondary appeal in the ad, 
while 5% used pep or energy as a primary or secondary appeal (Gantz et al. 2007). In this 
study, a total of 2,613 food ads appeared to be geared to children and/or teenagers. The 
research coders did not encounter a single ad for fruits, vegetables, meat, fish, poultry, or 
whole grains that was designed to primarily appeal to children and/or teens.  
Other studies have found an association between television viewing and increased 
kilocalorie intake that was associated with consumption of unhealthy foods and 
beverages. Phillips and colleagues (2004) estimated that children ages 2-18 years 
watched at least 2.5 hours of television per day and were exposed to a total of 6.5 hours 
of media per day. In their 10-year longitudinal study these authors investigated the 
relationship between energy-dense snack food consumption, weight status, and body fat 
in girls from pre-adolescence through adolescence and the relationship between energy-
dense snack food consumption and television viewing. Although there was no correlation 
between total energy-dense snack food consumption and body mass index, there was a 





observed a significant relationship between excessive energy-dense food consumption 
and television viewing.  
To reverse the current obesity epidemic, there is a need to further explore and 
identify specific food properties and other influences that may contribute to excess 
energy consumption. Energy density is a concept that can help in balancing energy needs 
to improve weight loss and maintenance. Generally, foods and food patterns that are high 
in fat have high energy density, and those foods high in water and/or fiber have low 
energy density. Energy density refers to the amount of energy in a given weight of food 
(kcal/g). Of the macronutrients in food, fat (9 kcal/g) increases the energy density of a 
food more than either carbohydrates or protein (both at 4 kcal/g), while water decreases 
energy density by adding weight but not energy (Kral and Rolls 2004). Replacing foods 
of high energy density with foods of lower energy density, such as fruits and vegetables, 
can be an important part of a weight maintenance strategy (Centers for Disease Control 
and Prevention 2005).  
The study of Ledikwe et al (2006) found that adults who consumed a low-energy-
dense diet had the lowest total intakes of energy, even though they consumed the greatest 
amount of food by weight. For the same number of calories, people can eat foods with 
low-energy-density in greater volume than foods with high-energy-density. This helps 
people feel full even though they are consuming fewer calories (Centers for Disease 
Control and Prevention 2005; Ledikwe et al. 2006).  
People find it difficult to replace high-energy-dense foods with lower-energy-
dense foods due to palatability. Educating individuals on how to modify the energy-dense 





Centers for Disease Control and Prevention (2011) propose that the energy density of 
frequently consumed foods can be lowered by making slight modifications to the 
amounts of fat and water-rich foods in the diet without compromising palatability. 
 Controversy exists regarding the proper way to calculate dietary energy density. 
The inclusion of drinks in the energy density calculation creates a variable of 
questionable validity and has a substantive impact on the estimated energy density of the 
diet (Johnson et al. 2009). Based on experimental evidence, calculating the energy 
density of diets by excluding drinks and including calories from drinks as a covariate in 
the analysis is the most valid and reliable method of testing the relationship between 
energy density and weight gain in free-living humans (Johnson et al. 2009). When dietary 
energy density is calculated including drinks, a low dietary energy density is strongly 
associated with high drink consumption for both energy- and non-energy-containing 
drinks due to the water content (Johnson et al. 2009). Experimental studies have shown 
that energy-containing beverages have a weaker effect on satiety and energy intake than 
an equal amount of energy from a solid food (Johnson et al. 2009). The energy that 
people consume from drinks may be important in increasing total kilocalorie intake and 
promoting obesity (Johnson et al. 2009). Total calorie intake is what ultimately 
influences calorie balance.  
 In parallel with the growing obesity epidemic, the global consumption of liquid 
carbohydrates by adults and adolescents has dramatically increased (Pan and Hu 2011). 
Sugar-sweetened beverages are believed to be one of the major contributors to the 
increased prevalence of obesity. Although these drinks provide needed water, many 





one of the most frequently consumed sugar-sweetened beverages (SSBs) with high 
calorie content. Consumption of SSBs may have an effect on total energy consumption. 
Mathias et al (2012) conducted a  study to examine the extent to which sugar-sweetened 
beverages affect caloric intake overall and to determine if there is a difference between 
the diets of people who consume sugar-sweetened beverages and people that do not 
consume sugar-sweetened beverages. In children ages 12-18 years, these researchers 
found that the intake of food increased for every 100-kcal increase in sugar-sweetened 
beverages and decreased for every 100-kcal increase in non-sugar-sweetened beverages. 
For all races and ethnicities, individuals who consumed beverages high in sugar ingested 
more total calories per day than individuals who did not consume sugar sweetened 
beverages. Also, the energy density of food consumed increased as SSB intake increased. 
 Research suggests that liquid carbohydrates are associated with less satiety and 
increased energy intake compared with the intake of solid food. DellaValle and 
colleagues (2005) examined the impact of increasing beverage portion size on the type of 
beverage offered (water, regular cola, and diet cola) and food intake. The study showed 
that individuals who consumed sugar-sweetened  beverages shortly before or with a meal 
ate the same number of calories as individuals who drank a calorie-free drink, resulting in 
an increase in total energy intake in those who consumed sugar-sweetened beverages 
with their meals.  
Children and adolescents have been reported to consume an average of 271 
kcals/day from SSBs (Han and Powell 2013). Sugar-sweetened beverages, including 
sodas, fruit drinks, sports drinks, chocolate milk, and vitamin water, are the leading 





by children is associated with poor overall dietary choices (Collison et al. 2010). 
Decreasing the consumption of SSBs seems to be a viable strategy to aid in the 
prevention of overweight and obesity in adolescents. Repetition of exposure to foods high 
in sugar, fat, and salt (as typified in fast-food and carbonated and sugar-added beverages) 
is achieved, a generalized preference for these and similar foods is also achieved 
(Cornwell and McAlister 2011). 
 Nutrition education and intervention strategies most commonly focus on the 
nutritional quality of foods and not on the taste or pleasure response (Cornwell and 
McAlister 2011).  However, taste is often the most important factor influencing food 
choice. Children have a natural taste preference for sweet and salty foods, and typically 
dislike bitter and sour foods. Usually once a child’s taste preference has formed for 
sugar- and fat-containing foods, their consumption behavior is affected to the extent that 
less flavorful foods become unacceptable to them (Cornwell and McAlister 2011). 
Energy-dense foods and sugar-sweetened beverages are a large part of the current food 
environment making it easy for children and adolescents to be exposed to them and gain 
a strong preference for them. Repeated exposure and experience to healthy foods early in 
life may lead to acceptance and increased consumption of these foods later in life 
(Freeland-Grave and Nitzke 2013). Although taste is regarded as the deciding factor, 
consumption patterns in adolescents are also influenced by perceived nutrition, product 
safety, price, convenience, and prestige. Other demographic, socio-cultural, and 
economic factors also modulate the connection between taste responsiveness and food 





With obesity rising, adolescent populations are increasingly more at-risk for diseases 
that were once only observed in adult populations. Overexposure to environments that 
promote the consumption of foods high in fat and sugar are likely contributing to the 
problem of obesity. There is a need for a method to evaluate dietary habits and 
willingness to eat particular food and beverage items in the adolescent population.  
Most available food preference questionnaires have been developed for use with 
adults and many are gender-specific (Geiselman et al 1998 and Deglaire et al 2012), 
other surveys have been designed for use with young children (Cornwell and McAlister 
2011). Geiselman et al (1998) created an instrument to identify people who had 
significant preferences for fat. This survey did not include information specific to 
preference for sugar-sweetened beverages, which has been associated with an impact on 
increased caloric intake (Han and Powell 2013; Johnson et al 2009). Currently, there is 
no instrument to estimate willingness to consume energy-dense foods and sugar-
sweetened beverages by the adolescent population. A survey that can identify foods and 
beverages adolescents are willing to consume will allow researchers to evaluate change in 
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Adolescent obesity is one of the major health challenges of this century and poor 
dietary habits are thought to contribute to the problem. In 2011-2012 the prevalence of 
obesity in U.S. children 12-19 years of age was 20.5% (Ogden et al. 2014).  Developing 
and maintaining healthy dietary habits is critical to the overall health and quality of life 
for children, yet the current environment, rich in highly-marketed, energy-dense food 
items and sugar-sweetened beverages encourages development of palate preferences for 
these food items (Institute of Medicine, Committee on Food Marketing and the Diets of 
Children and Youth 2006). Food preferences are strongly associated with foods eaten 
(International Food Information Council 2012). Extra calories from these foods may 
contribute to the development of overweight and obesity. It is important to determine 
what foods adolescents are willing to eat so as to develop possible interventions to help 
them practice healthy eating habits to achieve appropriate weight status.  A food 
preference questionnaire capable of identifying adolescent liking for energy-dense foods 
and sugar-sweetened beverages is needed.  
Questionnaires have been developed to evaluate adult’s (Geiselman et al 1998 and 
Deglaire et al 2012) and young children’s food preferences (Cornwell and McAlister 
2011). These surveys, however, are not specific for use with adolescents. Geiselman et al 
(1998) created a questionnaire to identify individuals with preferences for high-fat foods 





there is no questionnaire capable of estimating adolescents’ willingness to consume high-
fat foods and sugar-rich beverages. 
Food preferences are shaped by innate and learned behaviors. Humans are born with a 
preference for sweet tastes and a dislike for bitter tastes (Ganchrow 1983; Mennella et al 
2001). The influence of these preferences appears to extend into early childhood and may 
continue to change throughout adolescence and adulthood. A child’s taste preference is 
thought to be influenced by repeated exposure to a particular food (Anzman-Frasca et al. 
2012; Lakkakula et al. 2011), social learning such as seeing an adult eating certain foods 
(Addessi 2005), and marketing (Cornwell and McAlister 2011). Food preferences and 
habits established in childhood influence food choice over the lifespan and have both 
short and long-term consequences for health (Must and Strauss 1999). 
A survey to evaluate willingness to consume foods associated with obesity is needed 
yet one does not currently exist for the adolescent population. Survey responses would 
give an indication of what foods or beverages adolescents prefer and are likely to 
consume. It could be used with nutrition intervention programs as an evaluation tool. The 
purpose of this study was to develop a questionnaire to estimate adolescent food 
preferences for energy dense-food items and sugar-sweetened beverages.  
Methods 
Participants 




 grade) were recruited to 
participate in focus group interviews (5 focus groups; n=36 students) or to complete the 
finalized survey (n=234). Youth were selected from southern Louisiana public high 





information about their preferences for energy-dense foods and sugar-sweetened 
beverages and this information were used to develop a list of items to be included in the 
food preference survey. The finalized survey was administered to adolescent high school 
students who had not participated in focus group interviews.  
 Parents gave consent for children under the age of 18 years to participate and 
youth gave personal assent to participate. Students 18-19 years of age consented to 
participate. This study was approved by the Louisiana State University Agricultural 
Center Institutional Review Board. 
Questionnaire Development 
 Five focus group interviews were conducted and a preliminary food preference 
survey was developed. The first (n=5) and second (n=6) focus group interviews 
established food items for possible inclusion on the food preference survey. The 
participants were asked about their food preferences from a pre-structured list of 
questions. The responses were recorded and later reviewed. Following the first two focus 
group interviews, the researcher compiled a list of 20 food items to be included in a 
preliminary version of the food preference survey. The list included five items 
representing each of the following categories: medium-to-high energy-dense foods 
(energy dense) (≥ 1.5 kcal/g), very-low to low energy-dense foods (energy dilute) (<1.5 
kcal/g) (Centers for Disease Control and Prevention 2005), sugar-sweetened beverages, 
and non-sweetened beverages. A 7-choice and a 9-choice Likert scale survey were 
formatted to gather participant opinions. The choices ranged from “extremely willing to 
eat or drink a food item or beverage” to “extremely unwilling to eat or drink a food item 





Participants in the third (n=7), fourth (n=13) and fifth (n=6) focus group 
interviews discussed the preliminary survey foods and the 7-choice and 9-choice Likert 
scales. Before students discussed the survey foods, note cards were distributed and 
participants were asked to list 5 food items they preferred from each of the following 
categories: 1) sweet foods, 2) fatty foods, 3) sugar-sweetened beverages, 4) beverages 
that did not contain sugar, and 5) foods the participants considered to be “healthy.” 
Students filled out the note-cards individually before discussing the responses as a group. 
If preliminary survey items were not listed or mentioned in the discussion, the students 
were asked their opinion of the survey items. The participants were also asked to review 
both the 7-choice and 9-choice Likert scale surveys and to indicate their Likert-scale 
preference. 
 The students preferred the 7-choice Likert scale option over the 9-choice option. 
The 9-point Likert scale included “moderately willing/unwilling” and “slightly 
willing/unwilling”. The students indicated that they thought the choices were too similar 
and believed that it was easier to use the 7 point scale. They were also asked if they 
understood the neutral point; “neither willing nor unwilling” and indicated that they 
would select this category for an item that they did not like or dislike. One student said 
that this choice could also be used if they never tried the food item and did not have an 
opinion about it. The food items and the Likert scale choices were adjusted as necessary 
to make the finalized version of the food preference survey. The finalized survey 








The finalized survey instrument was distributed to high school students (n=234) 
in East Baton Rouge and Ascension Parishes, Louisiana. One trained investigator 
administered the surveys to the students. The students were able to complete the assent 
form, food preference survey, and an attached demographics section of the survey within 
15 minutes.  
Data Analysis 
Willingness to consume survey items and demographic information about gender, 
race, grade level, and type of school (public vs. private) were collected.  The needed 
sample size was estimated by assessing the ratio of observations to questions and by 
calculating the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO). At least 10-
15 participants per variable were recruited to complete the survey instrument (Field 2009; 
MacCallum and Widaman 1999). The food preference survey included 20 questions; 
therefore, at least 200 responses were sought. The KMO test indicates the proportion of 
variance in the variables that may be caused by underlying factors. The KMO statistic 
varies between 0 and 1. A value close to 1 indicated that the patterns of correlations are 
relatively compact and factor analysis should yield distinct and reliable factors (Field, 
2009). Kaiser recommends accepting values between 0.7 and 0.8 as a good representation 
of reliable factors. Principal Axis factoring with a Promax (oblique) rotation was used to 
observe how the food items clustered together and to allow for correlated factors. To 
determine the number of factors to be interpreted eigenvalues over 1 were chosen and the 
scree plot was considered (Field 2009). Bartlett’s Test of Sphericity was used to 





for multicollinearity.  Data were examined using SPSS statistical software (IBM Corp. 





Focus Group Interviews 
 
Five focus group interviews were conducted and included a total of 36 
participants between 13 and 19 years of age. Twenty-seven of the participants were 
female (75%). Twenty of the participants, were Caucasian (56%), 13 were African 
American (36%), one student chose the classification of “other”, and two others did not 
indicate their race or ethnicity. The focus group interviews established a list of 5 items in 
each of the following categories: energy-dense foods, energy-dilute foods, sugar-
sweetened beverages, and unsweetened beverages. Table 1 presents the food items that 
were included on the food preference survey instrument.  
















Nuts or nut butters Low-fat or Fat-free 
yogurt 
Regular Cola drinks Unsweetened or 
artificially 
sweetened tea 
Glazed donut Carrot sticks (with 
no more than 2 
Tbsp low-fat 
dressing 
Lemonade Low-fat unflavored 
milk 
Cookies Grapes Low-fat chocolate 
milk 
 
Diet cola drinks 
Pizza with meat 
topping 
Banana Tea sweetened with 
sugar 
Coffee with 1 tsp/1 





Table 1 continued: Foods and Beverages Chosen by Adolescents to Represent Categories 
 
Footnotes:  Energy-dense refers to the amount of energy in a given weight of food (kcal/g). Sugar-
sweetened beverages contain added sugar; highly sugared beverages contain more than 12 grams of sugar  
in a 12 oz. serving. Nutrient values were obtained from the USDA database (U.S. Department of 
Agriculture, Agricultural Research Service. 2013. USDA National Nutrient Database for Standard 
Reference, Release 26.  
 
Food Preference Surveys 
 
Surveys were collected from a total of 234 students from three high schools in 
East Baton Rouge and Ascension Parishes, Louisiana. One hundred twenty-six 
participants were female (54%). One hundred forty-five participants were Caucasian 
(62%), 63 were African American (27%), 7 were Hispanic/Latino (3%), and 16 were 
classified as “Other”.  For statistical analysis, the participants were classified as either 
‘white’ or ‘non-white’ subjects. 
 The KMO statistic for the first food preference survey analysis was 0.719 
indicating that the survey was adequate for factor analysis, and the Bartlett’s Test proved 
to be significant (p <0.001). The Bartlett’s Test indicated that the correlations between 
variables were significantly different from zero and that the correlation matrix was not an 
identity matrix. Multicollinearity was not an issue due to the determinant of 0.004 being 
greater than .00001. Additionally, the intercorrelation among variables was checked by 
examining the correlation matrix. With values ranging from -.009 to .510, no issues of 
extreme multicollinearity (values greater than .9) were observed. This indicated that each 
food item stood alone within its factor. The items were not highly correlated with any 
other items so they did not need to be combined or removed.  
  Principal axis factoring was the extraction method used for the analysis. This 
method was chosen to see how the food items clustered together. Conclusions were 





analyses using different samples revealed the same factor structure. Not all of the factors 
were retained in this analysis. The two strategies used for retaining factors were 
eigenvalues greater than 1 and the Catell scree test (Stevens 2002). Retaining eigenvalues 
greater than 1 is based on the idea that eigenvalues represent the amount of variation 
explained by a factor and that eigenvalues greater than 1 represent a substantial amount 
of variation. The point of inflexion in the principal axis factoring graph occurred at the 
third data point (factor), therefore, only two factors were extracted. The factors to the left 
of the point of inflexion remain without including the point itself.  
Since the items in the survey were all food items, correlated factors were 
expected. Promax (oblique rotation) was used to allow the factors to correlate and 
improved the factor interpretation. The initial analysis returned 6 factors with eigenvalues 
ranging from .630 to 3.248. Three factors had eigenvalues greater than 1: Factor 1 = 
3.248, Factor 2 = 2.544, and Factor 3 = 1.058. The remaining 3 factors had eigenvalues 
less than 1: Factor 4 = .922, Factor 5 = .889, and Factor 6 = .630. This analysis explained 
46.461% of the variance (Tables 2 and 3). An a priori determination was made to dismiss 
any items with factor loadings on the pattern matrix less than .4 (Guadagnoli and Velicer 
1988). Two items in the pattern matrix had loadings less than .4 (coffee = .205, water = 
.366) (Table 2). 
A second analysis, after coffee and water had been removed, returned 6 factors 
with eigenvalues ranging from .615 to 3.222. Three factors had eigenvalues greater than 
1: Factor 1 = 3.222, Factor 2 = 2.355, and Factor 3 = 1.035. The remaining 3 factors had 
eigenvalues less than 1: Factor 4 = .923, Factor 5 = .883, and Factor 6 = .615. This 





less than 1, items with loadings less than .4, and factors that were uninterpretable because 
they carried only 2 items were removed. Factors 4, 5, and 6 had eigenvalues less than 1 
and Factors 3 and 4 were composed of only 2 items with loadings greater than .4 deeming 
them uninterpretable (Velicer and Fara 1998). Items deleted following the second 
analysis included: broccoli, carrots, unflavored milk, chocolate milk, regular cola, diet 
cola, unsweetened tea, and sweetened tea.  


















Fries .786 -.009 .019 .104 -.048 -.006 .580 
Pizza .678 .057 -.209 .060 -.021 -.172 .373 
Cookies .668 .154 -.226 .038 .026 .174 .486 
Donuts .579 -.069 .043 -.045 .070 .128 .454 
Kool Aid .546 -.061 .216 -.115 .141 -.107 .465 
Lemonade .509 .073 .149 .096 -.106 -.108 .282 
Banana .073 .785 .031 -.077 -.044 -.022 .572 
Yogurt -.163 .510 .138 .031 -.007 .172 .377 
Grapes .128 .502 .158 .047 -.029 -.010 .348 
Nuts .114 .470 -.019 -.055 .040 -.052 .222 
Water -.117 .366 -.142 -.032 .108 .068 .167 
Sugared Tea .041 .086 .840 -.052 -.075 -.058 .722 
No Sugar Tea -.082 -.024 .676 .127 .084 .093 .526 
Coffee -.083 .101 .205 .125 .094 .107 .143 
Broccoli .067 -.162 .115 .894 -.022 -.056 .684 
Carrots .069 .144 -.062 .665 .068 .069 .550 
Chocolate Milk .099 .036 .081 -.099 .819 -.131 .704 
Unflavored Milk -.090 -.004 -.067 .145 .664 .091 .508 
Diet Cola -.070 .082 .012 .024 -.026 .677 .448 
Regular Cola .391 -.173 .097 -.132 -.034 .526 .683 
Footnotes: Extraction method used principle axis factoring with a Promax rotation. Table entries are item 
factor loadings. Factor 1-eigenvalue for the summed squared factor loading = 3.248, percent of variance 
=16.2%, rotated model = 2.958; Factor 2-eigenvalue for the summed squared factor loading = 2.544, 
percent of variance = 12.7%, rotated model = 2.106; Factor 3-eigenvalue for the summed squared factor 
loading = 1.058, percent of variance = 5.3%, rotated model = 2.029; Factor 4-eigenvalue for the summed 
squared factor loading = 0.922, percent of variance = 4.6%, rotated model = 1.821; Factor 5-eigenvalue for 
the summed squared factor loading = 0.889, percent of variance = 4.4%, rotated model = 1.551; Factor 6-
eigenvalue for the summed squared factor loading = 0.630, percent of variance = 3.2%, rotated mode l= 





















Fries .755 .003 .246 -.129 .064 .231 
Pizza .543 .002 -.041 -.135 .016 -.027 
Cookies .641 .107 .067 -.085 .150 .321 
Donuts .653 -.069 .244 -.215 .146 .322 
Kool Aid .630 -.030 .353 -.266 .190 .134 
Lemonade .479 .102 .275 -.033 -.001 .072 
Banana .071 .745 .229 .222 .185 .011 
Yogurt -.095 .563 .264 .308 .187 .173 
Grapes .141 .548 .315 .224 .169 .079 
Nuts .100 .450 .121 .110 .170 -.010 
Water -.127 .354 -.049 .167 .183 .020 
Sugared Tea .277 .248 .840 .008 .091 .172 
No Sugar Tea .122 .225 .695 .201 .231 .281 
Coffee -.016 .237 .261 .225 .193 .168 
Broccoli -.166 .229 .130 .807 .094 .047 
Carrots -.113 .424 .066 .717 .228 .132 
Chocolate Milk .211 .251 .229 .017 .815 .074 
Unflavored Milk -.043 .240 .062 .278 .680 .184 
Diet Cola .123 .104 .197 .119 .128 .658 
Regular Cola .614 -.214 .302 -.280 .061 .650 
Footnotes: Extraction method used principle axis factoring with a Promax rotation. Table entries are item 
factor loadings. Factor 1-eigenvalue for the summed squared factor loading = 3.248, percent of variance 
=16.2%, rotated model = 2.958; Factor 2-eigenvalue for the summed squared factor loading = 2.544, 
percent of variance = 12.7%, rotated model = 2.106; Factor 3-eigenvalue for the summed squared factor 
loading = 1.058, percent of variance = 5.3%,rotated mode l= 2.029; Factor 4-eigenvalue for the summed 
squared factor loading = 0.922, percent of variance = 4.6%,rotated model = 1.821; Factor 5-eigenvalue for 
the summed squared factor loading = 0.889, percent of variance = 4.4%,rotated model = 1.551; Factor 6-
eigenvalue for the summed squared factor loading = 0.630, percent of variance = 3.2%, rotated mode l= 
1.373; Total Variance Explained by the Model = 46.5% 
 
The third and final factor analysis retained two factors that explained 37.7% of the 
variance. The KMO of 0.755 indicated sampling adequacy, and the Bartlett’s Test was 
significant (p < 0.001). The determinant of .108 indicated that multicollinearity was not 
an issue. The items in the two factors are displayed in Table 6. A two-factor solution was 
the best representation of the underlying constructs of foods and beverages high in added 





sugars (Factor 2). Factor 1 explained 23.9% of the variance, and Factor 2 explained 
13.8% of the variance.  



















Fries .786 -.002 .026 .101 -.052 -.010 .579 
Cookies .671 .103 -.196 .062 .023 .141 .470 
Pizza .668 .048 -.189 .062 -.022 -.176 .361 
Donuts .579 -.093 .081 -.026 .071 .119 .463 
Kool Aid .544 .009 .155 -.156 .127 -.090 .444 
Lemonade .522 .075 .145 .095 -.114 -.123 .286 
Banana .025 .834 -.034 -.082 -.024 .022 .630 
Grapes .100 .546 .099 .038 -.013 .019 .370 
Yogurt -.176 .481 .112 .061 .018 .172 .352 
Nuts .096 .431 -.025 -.029 .054 -.049 .199 
Sugared Tea .041 .100 .858 -.048 -.076 -.069 .760 
No Sugar Tea -.075 -.039 .703 .149 .090 .076 .557 
Broccoli .067 -.131 .130 .857 -.022 -.056 .646 
Carrots .066 .148 -.069 .672 .074 .072 .557 
Chocolate Milk .083 .047 .058 -.107 .824 -.114 .712 
Unflavored Milk -.098 -.026 -.056 .162 .665 .092 .503 
Diet Cola -.090 .091 -.017 .027 -.015 .722 .492 
Regular Cola .398 -.139 .075 -.143 -.034 .504 .652 
Footnotes: Extraction method used principle axis factoring with a Promax rotation. Table entries are item 
factor loadings. Factor 1-eigenvalue for the summed squared factor loading=3.222, percent of 
variance=17.9%, rotated model=2.940; Factor 2-eigenvalue for the summed squared factor loading=2.355, 
percent of variance=13.1%, rotated model=1.967; Factor 3-eigenvalue for the summed squared factor 
loading=1.035, percent of variance=5.8%,rotated model=1.948; Factor 4-eigenvalue for the summed 
squared factor loading=0.923, percent of variance=5.1%,rotated model=1.719; Factor 5-eigenvalue for the 
summed squared factor loading=0.883, percent of variance=4.9%,rotated model=1.506; Factor 6-
eigenvalue for the summed squared factor loading=0.615, percent of variance=3.4%,rotated model=1.376; 
Total Variance Explained by the Model=50.2% 
 
The adolescent group’s willingness to consume each of the items in Factor 1 is 
displayed in Table 7. Youth were most willing to eat fries and pizza and least likely to 






















Fries .754 .048 .245 -.133 .079 .245 
Cookies .647 .096 .077 -.089 .146 .307 
Pizza .536 .027 -.035 -.129 .031 -.018 
Donuts .656 -.044 .272 -.208 .162 .339 
Kool Aid .623 .042 .308 -.289 .199 .146 
Lemonade .482 .131 .263 -.044 .002 .073 
Banana .064 .788 .205 .216 .196 .022 
Grapes .136 .587 .284 .214 .181 .086 
Yogurt -.091 .537 .250 .304 .186 .160 
Nuts .100 .430 .118 .108 .170 -.012 
Sugared Tea .275 .300 .861 -.009 .101 .185 
No Sugar Tea .124 .236 .715 .196 .237 .283 
Broccoli -.165 .217 .121 .787 .092 .037 
Carrots -.109 .401 .049 .719 .223 .118 
Chocolate Milk .214 .252 .213 .004 .824 .071 
Unflavored Milk -.035 .202 .067 .280 .673 .168 
Diet Cola .130 .098 .195 .116 .125 .688 
Regular Cola .615 -.165 .291 -.289 .068 .640 
Footnotes: Extraction method used principle axis factoring with a Promax rotation. Table entries are item 
factor loadings. Factor 1-eigenvalue for the summed squared factor loading=3.222, percent of 
variance=17.9%, rotated model=2.940; Factor 2-eigenvalue for the summed squared factor loading=2.355, 
percent of variance=13.1%, rotated model=1.967; Factor 3-eigenvalue for the summed squared factor 
loading=1.035, percent of variance=5.8%,rotated model=1.948; Factor 4-eigenvalue for the summed 
squared factor loading=0.923, percent of variance=5.1%,rotated model=1.719; Factor 5-eigenvalue for the 
summed squared factor loading=0.883, percent of variance=4.9%,rotated model=1.506; Factor 6-
eigenvalue for the summed squared factor loading=0.615, percent of variance=3.4%,rotated model=1.376; 
Total Variance Explained by the Model=50.2% 
 
Table 6: Foods and Beverages included in the Final Two-Factor Analysis  
 
 Pattern Matrix  
h² 
Structure Matrix 
Item Factor 1 Factor 2 Factor 1 Factor 2 
Fries .770 .000 .593 .770 .098 
Donuts .651 -.078 .417 .641 .004 
Cookies .631 .050 .409 .637 .130 
Kool Aid .598 -.003 .357 .597 .073 
Pizza .541 -.040 .289 .536 .029 
Lemonade .503 .108 .253 .491 .168 
Bananas .000 .765 .585 .098 .765 
Grapes .082 .604 .385 .159 .615 
Nuts .071 .403 .175 .122 .412 










 = Communalities. Extraction method used principle axis factoring with a Promax rotation. 
Table entries are item factor loadings. Factor 1-eigenvalue for the summed squared factor loading=2.388, 
percent of variance=23.9%, rotated model=2.349; Factor 2-eigenvalue for the summed squared factor  
loading = 2.383, percent of variance=13.8%, rotated model=1.487; Cronbach’s alpha=0.770 for Factor 1 
and 0.664 for Factor 2. Total Variance Explained by the Model=37.7% 
 
Willingness to consume Factor 1 foods was compared between males and 
females. Levene’s test of homogeneity of variance revealed that variances were not equal 
in the two gender groups (F=4.634; p < .05) therefore a t-test was performed, with equal 
variances not assumed (Ruxton 2006). Females (n=127) had a Factor 1 mean score of 
5.81 ± 1.09 and males (n=107) had a mean score of 6.11 ± 79). Males had significantly 
higher scores than females for these processed foods and sweetened beverages (t226.7 = 
2.421; p < .05). Preferences for Factor 1 foods and beverages by grade are represented in 
Table 8. There were no statistically significant differences in scores among grade level in 
Factor 1. Willingness to consume Factor 1 items was not different between white and 
non-white adolescents. Mean score was 5.86 ± 1.00 for white youth (n=147) and 6.09 ± 
0.91 for non-white adolescents (n=87). 
Willingness to consume scores were lower for food items included in Factor 2 
(Mean = 5.64 ± 1.18). As shown in Table 9, grapes had the highest mean score, and 
yogurt had the lowest score.   
Table 7: Adolescent Willingness to Consume Foods/Beverages in Factor 1 (n=234)  
Items in Factor 1 Mean ±  SD 
Fries 6.18   ±  1.20 
Cookies 6.18   ±  1.14 
Donuts 5.66   ±  1.77 
Kool-Aid 5.48   ±  1.69 
Pizza 6.16   ±  1.33 






Table 7 continued: Adolescent Willingness to Consume Foods/Beverages in Factor 1 
(n=234)  
 
Footnote: Mean values based on the 7 point Likert-type scale 1=Extremely Unwilling, 2=Unwilling, 
3=Slightly unwilling, 4=Neither Willing nor Unwilling, 5=Slightly Willing, 6=Willing, 7=Extremely 
Willing 
 
Table 8: Adolescent Willingness to Consume Factor 1 Foods/Beverages by Grade  
 
 n Mean   ±  SD 
9
th
 grade 45   5.97   ±  1.17 
10
th
 grade 56   6.06   ±  .92 
11
th
 grade 58   5.88   ± .78 
12
th
 grade 75   5.90   ±  1.02 
Footnote: Mean values based on the 7 point Likert-type scale 1=Extremely Unwilling, 2=Unwilling, 
3=Slightly unwilling, 4=Neither Willing nor Unwilling, 5=Slightly Willing, 6=Willing, 7=Extremely 
Willing. Not significant, p ≥ 0.05. 
 
Levene’s test of homogeneity of variance indicated that gender variances for Factor 2 
were equal (F = .073, p > .05). A t-test was performed, with equal variances assumed, to 
compare the Factor 2 scores for females (n=127; mean = 5.71; SD =1.21) and males 
(n=107; mean = 5.55; SD = 1.15). While females had a higher mean preference score for 
the foods in Factor 2 that were lower in fat and sugar than males, it was not significantly 
different (t232 = -1.029; p >.05). There were no differences in willingness to eat Factor 2 
foods between grade levels (Table 10). No difference in willingness to consume Factor 2 
foods was observed between the white and non-white youth. White adolescents (n=147) 
had a score of 5.73 ± 1.06 and non-white youth (n=87) had a score of 5.47 ± 1.35.  
Table 9: Adolescent Willingness to Consume Foods in Factor 2 (n=234) 
Items in Factor 2 Mean ± SD 
Grapes  6.25  ± 1.40 
Nuts  5.59  ± 1.58 
Banana  5.56  ± 1.83 
Yogurt  5.13  ± 1.85 
Footnote: ᵃ Mean values based on the 7 point Likert-type scale 1=Extremely Unwilling, 2=Unwilling, 







Table 10: Willingness to Consume Factor 2 Foods by Grade Level 
 n Mean  ±  SD 
9
th
 grade 45                   5.61±1.23 
10
th
 grade 56                   5.67±.987 
11
th
 grade 58                   5.75±1.20 
12
th
 grade 75                   5.54±1.28 
Footnote: not significant, p ≥ 0.05. 
 
Discussion and Conclusions 
 
The purpose of the present study was to develop a food preference survey to 
estimate adolescents’ willingness to consume energy-dense foods and sugar-sweetened 
beverages. Results indicated that commonly named energy-dense foods and sugar-
sweetened beverages did not group into separate factors but grouped together. Less-
processed items such as fruits, nuts, and yogurt were not found in the energy-dense, 
sugar-sweetened group. These findings suggest that it is possible to create a survey to 
estimate adolescents’ willingness to consume foods and beverages as well as less-
processed foods.  
Foods identified from focus group interviews were expected to factor in the pre-
determined groups of energy-dense and energy-dilute foods and sweetened and 
unsweetened beverages. These pre-determined groups of foods and beverages had been 
established by nutritionists, but adolescents’ willingness to consume these items did not 
cluster into these groups. The food items from the final factor analysis clustered into two 
latent constructs. Factor 1 appeared to represent processed, high-fat and high-sugar items 
while Factor 2 included fruits, nuts and plain yogurt. Factor 1 contained four high-fat and 
high-sugar food items and two sugar-sweetened beverages. Adolescents’ willingness-to-





sweetened beverages as compared to the scores for the less-processed fruits, nuts, and 
yogurt.   
 The questionnaire willingness-to-eat scores in this group of adolescents were 
consistent for Factor 1 by grade and race and Factor 2 by gender, grade, and race but 
Factor 1 scores were different between the genders. Males were more willing to consume 
energy-dense foods and sugar-sweetened beverages than females. This finding is 
consistent with a sensory preference study conducted by Drewnowski (1989) where he 
found that preferences for sweet tastes declined sharply between 12-14 years of age in 
females but males continue to prefer more intensely sweet stimuli into late adolescence.    
Future studies need to be conducted to strengthen the study findings. The survey 
food/beverage item list should be expanded in order to explain more of the convergent 
variance. Another set of focus group interviews should be conducted to determine 
additional processed and less-processed foods that adolescents are willing to eat and more 
sweetened and unsweetened beverages that adolescents are willing to drink. Although the 
KMO suggests a “good” representation of reliable factors, when additional food and 
beverage items are added to the survey additional completed surveys will be needed in 
order to have an adequate sample size. Current literature gives contradictory 
recommendations regarding the necessary sample size per variable. One resource states 
that since factor saturation is relatively high, a larger sample size would not be required 
(Guadagnoli and Velicer 1988). Another recommendation states that with a small number 
of factors, when communalities are low, the sample size should be larger (MacCallum 
and Widaman 1999). Given the contradictory statements, it would be safer to follow the 





Two types of motivations are involved in health-risk behavior. The first is 
behavioral intention, which is a conscious deliberation that leads to intended behavior 
and the second is behavioral willingness, which is a reaction to a situation leading to an 
unplanned or unintentional behavior (Ohtomo 2013). A habit of unhealthy eating can 
have an effect on eating behavior. External stimuli, such as environment, can promote 
motivational factors of unhealthy eating due to the high availability of these foods. A 
separate study completed by Velazquez et al (2011), suggests that if adolescents perceive 
that their usual eating habits are healthy they typically consume more healthy foods 
overall. This indicates that nutrition education can make a difference in healthy eating 
and if adolescents are aware of nutrition guidelines positive behavior can occur. Once the 
current survey is finalized, by increasing the number of food items included and 
validating it with sufficient numbers of participants, this willingness-to-eat survey can be 
used to estimate the impact of nutrition education programs and as a personal health 
awareness tool. 
References 
ADDESSI, E., GALLOWAY, A., VISALBERGHI, E., and BIRCH, L. 2005. Specific 
social influences on the acceptance of novel foods in 2-5 year-old children. 
Appetite 45, 264-271. 
ANZMAN-FRASCA, S., SAVAGE, J., MARINI, M., FISHER, J., AND BIRCH, L. 
2012. Repeated exposure and associative conditioning promote preschool 
children’s liking of vegetables. Appetite 58, 543-553.  
CENTERS FOR DISEASE CONTROL AND PREVENTION. 2005. Can eating fruits 
and vegetables help people to manage their weight? Retrieved from 
http://www.cdc.gov/nccdphp/dnpa/nutrition/pdf/rtp_practioner_10_07.pdf. 
CORNWELL, T., and McALISTER, A. 2011. Alternative thinking about starting points 





DREWNOWSKI, A. (1989). Sensory preferences for fat and sugar in adolescence and 
adult life. Annals of the New York Academy of Sciences 561, 243-250. 
FIELD, A. 2009. Discovering statistics using SPSS (3
rd
 edition). Los Angeles, CA: Sage 
Publications, Inc.  
GANCHROW, J., STEINER, J., and DAHER, M. 1983. Neonatal facial expressions in 
response to different qualities and intensities of gustatory stimuli. Infant Behav. 
Dev. 6, 473-484.  
GUADAGNOLI, E. and VELICER, W. 1988. Relation of sample size to the stability of 
component patterns. Psychological Bulletin 103, 265-275. 
INTERNATIONAL FOOD INFORMATION COUNCIL. 2012. Food and health survey: 
consumer attitudes toward food safety, nutrition, and health. Retrieved from: 
http://www.foodinsight.org/Resources/Detail.aspx?topic=2012_IFIC_Foundation_
Food_Health_Survey_Media_Resources. Accessed November 3, 2013.  
KRAL, T. and ROLLS, B. 2004. Energy density and portion size: their independent and 
combined effects on energy intake. Physiology & Behavior 82, 131-138. 
LAKKAKULA, A., GEAGHAN, J., ZANOVEC, M., PIERCE, S., AND TUURI, G. 
2010. Repeated taste exposure increases liking for vegetables by low-income 
elementary school children. Appetite 55, 226-231. 
MACCALLUM, R. and WIDAMAN, K. 1999. Sample size in factor analysis. 
Psychological Methods 4, 84-99. 
MENNELLA, J., JAGNOW, C., and BEAUCHAMP, G. 2001. Prenatal and postnatal 
flavor learning by human infants. Pediatrics 107, 1-6.  
MUST, A., and STRAUSS, R. 1999. Risks and consequences of childhood and 
adolescent obesity. International Journal of Obesity 23, suppl 2, S2-S11.  
OGDEN, C., CARROLL, M., KIT, B., and FLEGAL, K. 2014. Prevalence of childhood 
and adult obesity in the United States, 2011-2012. Journal of the American 
Medical Association 311, 806-814.  
OHTOMO, S. 2013. Effects of habit on intentional and reactive motivations for 
unhealthy eating. Appetite 68, 69-75. 
RUXTON, G. 2006. The unequal variance t-test is an underused alternative to student t-






VELAZQUEZ, C., PASCH, K., RANJIT, N., MIRCHANDANI, G., and HOELSCHER, 
D. 2011. Are Adolescents’ Perceptions of Dietary Practices Associated with Their 
Dietary Behaviors? Journal of the American Dietetic Association 111, 1735-1740.  
 
VELICER, W.  and FARA, J. 1998. Effects of variable and subject sampling on factor 









This study developed a food preference survey to estimate adolescents’ 
willingness to consume energy-dense foods and sugar-sweetened beverages. High-fat and 
high-sugar food and beverage items included in the survey were expected to cluster 
together into one or more factors suggesting that adolescents who are willing to consume 
high-energy dense foods may also be willing to consume sugar-sweetened beverages.  
The final factor analysis with two factors explained only 37.7% of the variance and 
indicated that the survey required further development and testing.  
After a survey has been developed with sufficient construct validity the 
convergent validity should be tested. Adolescents’ willingness to eat certain food and 
beverage items could be compared to dietary intake measured from food frequency 
questionnaires or 24-hour recalls. The willingness-to-eat scores could be compared to 
lists of foods included in these evaluations. It could also be used to compare diet intake 
from data collected from newer methods of evaluation such as Remote Food Photography 
(Martin et al 2009). This would be useful for evaluating survey responses of what 
adolescents claim to be willing to eat versus what they are actually consuming.  
To move forward with the development of this survey instrument, additional 
focus group interviews are needed to establish more food and beverage items preferred 
by adolescents. Adding food and beverage items will also increase the number of 
completed surveys needed for analysis. Once a larger percentage of the variance is 
explained, this willingness-to-eat survey will be a good indicator of food preferences. If 
this survey is able to increase adolescent’s awareness of their unhealthy food practices, 





as a useful instrument for evaluating if willingness to consume specific foods and 
beverages is impacted by nutrition education programs.  
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FOCUS GROUP INTERVIEW QUESTIONS 
 
Focus Group Interview Questions 
1. What types of food do you prefer to eat? Why? 
2. So tell me about sweet foods. Can you give me an example of sweet foods that 
you like? 
3. What can you tell me about fatty foods? Can you give me an example of fatty 
foods that you like? 
4. What do you think about food advertisements? Do food advertisements affect 
what you eat? Peers, How? Family, How? School, How? 
5. Where do you learn about which foods to eat? Does it change what you eat? 
How? 
6. What do you typically drink with a meal at breakfast, lunch, and dinner? 
7. When you think about eating away from the home, what comes to mind? 
8. What do you like best about those foods? Why? 
9. Which places come to mind when you think of fast food? Why? 
10. Why do you eat fast food? Are there any other reasons why you choose fast 
food? 
 








































FINALIZED FOOD PREFERENCE SURVEY 
 
Food Preference Survey 
Subject# _______ 
Please completely fill in the appropriate circle 
for your response, using a #2 pencil or black ink pen. 
 









































































































































































































































































































































































































Coffee with  
1 tsp/ 1 sugar 






























































































































        Demographics: 
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